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|. Limited Warranty

This document is provided ‘as is’ and is subjedbémng changed, without notice, in future editions.
For the latest version, refer ped-board.com

PED-Board team reviews this document carefullytéahnical accuracy; however, PED-Board team
MAKES NO EXPRESS OR IMPLIED WARRANTIES AS TO THE ATUJRACY OF THE
INFORMATION CONTAINED HEREIN AND SHALL NOT BE LIABLE FOR ANY ERRORS.

PED-Board warrants that its hardware products élfree of defects in materials and workmanship
that cause the product to fail to substantiallyfoon to the applicable PED-Board specifications for
one (1) year from the date of invoice.

Trademarks and service marks of third partiestagetoperty of their respective owners.

Do not use in life support and medical applicatidnsuch cases email soipport@ped-board.com
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Power Electronics & Drives Board « PED-Board

Features

* 30 x PWM channels

0 0+15V or 0+5V selectable voltage swing

o Direct LED driving capability for
optocoupled gate driver

o Additional PWM channels available
through the Digital 1/O interface

» 14-bit ADC, 8 Channels

o0 Simultaneous sampling

0 1.45ps conversion time, 8 channels

o Differential or single-ended input (each
channel)

o Configurable
channel)

o Second order low-pass Butterworth
active filter with configurable cut-off
frequency

» 14-bit ADC, 8 Channels

0 Simultaneous sampling

o 1.45ps conversion time, 8 channels

o Differential or single-ended input (each
channel)

o Configurable
channel)

o First order low-pass Butterworth active
fiter ~ with  configurable  cut-off
frequency and impedance matching
circuit

scaling circuit (each

scaling circuit (each

Applications

» Power electronics converters
and electric drives

» Multilevel converter topologies

» Hybrid power systems

» UPS and PV converters

» High performance control
algorithms

» High speed acquisitions and
high throughput computation

Fully programmable by LabVIE®Y

Peripherals supported by dedicated
LabVIEW drivers.

Fully editable demo programs.

10-bit ADC, 8 Channels
0o Upto 200 kS/s
12-bit DAC, 4 Channels
o Digital-to-analog converter with 10 ps
settling-time
0 Isolated, no ground loops
Resolver interface
o Fully configurable electrical interface
0 Speed and position measurement
0 Resolver fault detection
36 x Digital /10
Hall-effect position sensors interface
Encoder interface
Relay control
Additional PWM
General purpose I/0
0 Additional CAN controller
Ethernet (programming, debugging and operation)
1 x RS-485
0 lIsolated transceiver
o0 half-duplex and full-duplex
communication
1 x CAN-bus
0 2.0A and 2.0B support
0 Isolated transceiver
0 Upto 1 Mbit/s
USB port

O O O0OO0Oo

Custom configuration for scaling circuits, filtegrand default setup for orders of 5 units or more.
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lI. Electrical specifications

Recommended input voltage supply 12 \% Vin - DC

Input voltage supply range +10% Respect to Vin

No reverse voltage protection

Input current 25 A Max current at Vin

Storage temperature (IEC 60068-2-1, IEC 60068-2-2) -40to 85 °C

Operating temperature -251t0 60 °C

Operating humidity (IEC 60068-2-56) 10 to 90% RKncondensing

Storage humidity (IEC 60068-2-56) 5 to 95% RH, rmrdensing

Maximum altitude 5000 m

Pollution Degree (IEC 60664) 2

. 18 When channel is configured as bipolar

Analog inputs AINX (ADC1, ADC2) max voltage 0...+8 v When channel is configured as ur?ipo ar
Analog inputs AINx (ADC3) max voltage 0...+5

Do not apply an input voltage higher than 14V & tfin terminal with respect to GND.

* Main power supply and auxiliary connectors

\

" 1,3: Vin

‘ 2,4: GND

Figure 1. Pinout of the main power connector.

Mate connector DIGIKEY code WM3701-ND, manufactukolex. Pin DIGIKEY code WM2501-ND, manufacturer
MOLEX.

PED-Board is equipped with an auxiliary power cartog which can be used also from the applicatjpecdic Adapter
Board. Pinout is reported irigure 2 where channels referred to AGND (+5V, £9V) caavide up to 100mA each one,
whereas the 12V link up to 350mA.

JP-AL

AGND| 1| 2 |+5v
AGND| 3 | 4 |+9V
AGND| 4 | 6 -9V
GND| 7 | 8 [ 12V (Vin)

Figure 2. Connector for the auxiliary supply.

lll. Analog-to-Digital converters

Analog to digital interface is based on three safgaconverters named respectively ADC1, ADC2 andCADADC1 and
ADC2 have their dedicated scaling-filtering inpurtcait, with detailed explanation illustrated beloADC3 input are
provided with any interfacing hardware leavinghe final user their usage: temperature sensors, etc

A. ADClinterface

Analog-to-Digital Converter 1 (ADC1) is composed&yghannels with simultaneous sampling capability a resolution
of 14 bit. Sampling and conversion for the 8 chadsteke around 1.4 being capable of 600kS/s.

Filtering is performed by a fully configurable difential or single-ended input stage with a seavddr Butterworth type
active filter. Proper measure scaling can be actishgdl changing resistor values in the input stagesreas filtering
section exhibit a gain equals to one. Block schef®&DC1 acquisition chain is shown figure 3
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% Differential or Scaling and [l order low-pass -
2 - Single-ended H level shifting [H Butterworth |- 8
§ selector circuit filter <

Figure 3. ADC1 measurement chain.

Level shifting circuit is provided to manage bottipolar and bipolar measures. Analog input volteagege is +8 V or 0
V to +8 V at the input; whereas maximum operatinfjage on the ADC input is +5V
Provided scaling circuit has an input to outpuhdaic equals to

in 2

Gqc =h = 0.0996{ ]ﬂ-ﬁ] Q)
V,

where each resistor can be found accordinggtoe 1
Each analog input can be configured as fully défeial or single-ended according to the systemirement. This can be
done by JMPx footprint, where x stands for the clehuil...8). When single-ended measure is requisdtbé circuit must
be provided, whereas open circuit stands for diffdal input. Detailed information are reportedTiable 1 Default
configuration is for fully differential measure$/Bx open.
Level shifting circuit can be enabled for each agalhannel. Bipolar measures are allowed to betsekiDC in the range
of £5V at the ADC input. In this case OV input agsponds to OV at the ADC pin. When unipolar inputiésired, OV at
the input terminal corresponds to -5V at the ADni@al allowing the usage of the converter fulllsosithout resolution
deterioration. Selector vs. input is shownTiable 1 When pin 1 and pin 2 are shorted together, riegutheasure is
unipolar, whereas pin 2 shorted to pin 3 resultsipolar input.

Table 1 — ADC1 configuring information

Single-ended / Differential Unipolar / Bipolar
Analog input Rot Rg2 Closed | Open (default) | 1-2 unip. [ 2-3 bip.

AIN-1P / AIN-1N Ros Rso JMP1 JP€ (2-3 default
AIN-2P / AIN-2N Res Res JMPZ JP7 (2-3 default
AIN-3P / AIN-3N Res Roo JMP: JP¢ (2-3 default
AIN-4P / AIN-4N Ros Ros JMPZ JP¢ (2-3 default
AIN-5P / AIN-5N Ruic Ruiiz JMPE JP1:(2-3 default
AIN-6P / AIN-6N Ruis Rui17 JMP¢ JP1: (2-3 default
AIN-7P / AIN-7N Riac Rizz JMPi JP1{(1-2 default
AIN-8P / AIN-8N Ruge Ri2; JMP¢ JP1«(1-2 default

Default values are f=27.4kQ, Ry>=3.3kQ with 1% accuracy, resulting in a gain of 0.82Because of the resulting gain,
the full-scale input voltage at the ADC1 connedan be obtained as 5V/0.9Z/392V.

In order to -configure the input scaling stage adtwy to the selected transducer, please refer to
PED-Board_AnaloglnputConfig_Rx.y.xlsx

ADC output data format is in two-complement, indegiently from the Unipolar/Bipolar scale selecti®etrieved data
specifications are highlighted irable 2 Accordingly, being the ADC resolution equals #etits, resulting data DB[15:14]
are set to zero for positive input voltage and when negative voltage is applied.

Improved code efficiency and reduced FPGA occupaaaybe obtained when 14-bits data input is consitlesing fixed-
point signed data type, avoiding to read DB[15:14].

Table 2 — ADC output data format

Description Input voltage value at Binary and hexadecimal code
P the ADC input pin DB[15:0]
" 0b©001 111 1211 1111
Positive full scale +5V Ox 1EFF
. 0Ob-2110 0000 0000 0000
Negative full scale -5V Ox E0OC

1 Custom configuration available for orders of 5 ooma units.

6|Page
ped-board.com




°'|_ ® _|-O
o905 |5
PeD-Board

just add power

r1.05

The pinout of the ADCL1 input connector is showr-igure 4 Each analog input must be connected betweeretated
input P and N. Signal in converted consideringubiéage difference P-N (maximum voltage on eachipV).

JP5 JP10

AIN-1P| 1 [ 2 [AIN-IN  AIN-5P|[ 1| 2 | AIN-5N
AIN-2P| 3 [ 4 [AIN-2N  AIN-6P| 3 | 4 | AIN-6N
AIN-3P| 5 | 6 [AIN-3N  AIN-7P| 5 | 6 | AIN-7N
AIN-4P| 7 | 8 | AIN-4N  AIN-8P| 7 | 8 [ AIN-8N
AGND| 9 | 10| AGND AGND| 9 | 10| AGND

Figure 4. ADC1 connectols.

» ADCI1 filtering section

Filtering section of ADC1 is accomplished by a tter low-pass Butterworth type active filter, belvsed on the well-
known multiple-feedback topology. PED-Board is gieig with a filter cut-off frequency set to 20KHz

Please refer to Linear Technologies LT1359CSl14gmated circuit for frequency limitations and degdil filter
characteristics.

When the filter cut-off frequency needs to be cleahglease refer to the following information taet related to the PED-
Board components that must be replaced. Each filisrthe scheme shownHkigure 5whereas the relation between the
general element and the PED-Board component ddsigisaeported imable 3

1 Cr2

Figure 5. General electrical scheme of the Il ordeButterworth filter.

Table 3 — Board designators for the filter componerst

ADC1 channel Ri1 Ri2 Cni RF1 RF2 Cr2
AIN-1 Ro7? Rog Ciac Don’t chang' Rooe Ci3z
AIN-2 Rioz Rioz Cusz I Ra2¢ Cua1
AIN-3 Rioz Ruoe Cuse I Ra2a1 Cusz
AIN-4 Rio1 Rioc Cuac I Raac Cuse
AIN-5 Ruac Ria1 Cur: I Ro3z Cin
AIN-6 R34 Ruae Ciri I Raaz Cure
AIN-7 Rua¢ Ruae Cusc I Roze Cuze
AIN-8 Ria: Ria: Cizs I Ro234 Curz

B. ADC?2 interface

ADC?2 interface is similar to the previously depatt&DC1, except for the low-pass filtering path tlmtomposed by a
simple RC filter with impedance matching circuiigi®al conditioning chain is highlighted ifigure 6 Input circuit devoted
to scaling and level shifting exhibits the samenge shown in (1). Each analog input can be cordigs single-ended or
differential by connecting proper board pads. Meegpall channels can be configured independemtiyufipolar or
bipolar input. Detailed information are availalieTiable 4

2 Custom filter configuration available for orders ®r more units.
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*8 Differential or Scaling and | order low-pass N

2 |- Single-ended H level shifing H Butterworth [ &

§ selector circuit filter (passive) <

Figure 6. ADC2 measurement chain.
Table 4 — ADC2 configuring information
Single-ended / Differential Unipolar / Bipolar
Analog input Rgt Rg2 Closed | Open (default) | 1-2 unip. | 2-3 bip.

AIN-9P / AIN-9N Ruaz Ria4 JMPS JF16 (2-3 default
AIN-10P / AIN-10N Rui47 Ruae JMP1C JF17 (2-3 default
AIN-11P / AIN-11IN Ris: Ris4 JMP11 JF18 (2-3 default
AIN-12P / AIN-12N Risz Ruse JMP1Z JF19 (2-3 default
AIN-13P / AIN-13N Riez Rie4 JMP1Z JF21 (2-3 default
AIN-14P / AIN-14N Rie7 Rieg JMP14 JF22 (2-3 default
AIN-15P / AIN-15N Ri7z Ri74 JMP1E JPZ3 (1-2 default
AIN-16P / AIN-16N Rui77 Ruze JMP1€ JPZ4 (1-2 default

Default values are 227.4K2, R»=3.3kQ with 1% accuracy, resulting in a gain of 0.927.
ADC?2 inputs are available on the PED-Board witlerefce to the pinout shownfigure 7

JP15 JP20

AIN-OP| 1 | 2 [AIN-ON AIN-13P| 1 [ 2 | AIN-13N
AIN-10P| 3 | 4 | AIN-10N AIN-14P | 3 | 4 | AIN-14N
AIN-11P| 5 | 6 | AIN-11N AIN-15P| 5 | 6 | AIN-15N
AIN-12P| 7 | 8 | AIN-12N AIN-16P | 7 | 8 | AIN-16N

AGND | 9 | 10| AGND AGND | 9 | 10| AGND

Figure 7. ADC2 connectors.

» ADCS2 filtering section

ADC?2 filtering section is accomplished by a simfitst order resistive-capacitive low-pass filtervireg an impedance
matching circuit at its output. Related circuit eote is shown irrigure 8. Filter cut-off frequency can be selected by
choosing the value of the capacitgra€cording to the following expression:

1
F Hf =—————
~onocel 2 o dCf F] 2

10kQ

OUT

Figure 8. ADC2 filtering and scaling stage.

Filtering capacitor related to each analog inpurotel is accomplished by the parallel connectionwaf separated
capacitors. PED-Board components designator aggtezpinTable 5
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Table 5 — ADC filtering capacitor (default: not mourted)?

Analog input Ci

AIN-9P / AIN-9N Cis: Ciss
AIN-10P / AIN-10N Cio1 Cio;
AIN-11P / AIN-11IN Cuio7 Conc
AIN-12P / AIN-12N Cooe Cooe
AIN-13P / AIN-13N Coie Coie
AIN-14P / AIN-14N Coz: Coo4
AIN-15P / AIN-15N Coa Coss
AIN-16P / AIN-16N Cose Couc

C. ADC3 interface

Analog interface ADC3 is capable of low resolutiop, to 200kS/s measures acquisition. Digitalizatoperformed by
10-bit on the available 8 channels. A SPI bus perfocommunication between the ADC3 and NI sbRIO1969DC3
inputs are available on the JP25 connector haviagpinout shown ifrigure 9 Analog input voltage swing is unipolar
from OV to +5V. At +5V the resulting output code2’$-1. No signal conditioning or scaling is provided ADC3 inputs.

JP25
AIN-17] 1] 2 | AIN-21
AIN-18| 3 | 4 [ AIN-22
AIN-19| 5 | 6 [ AIN-23
AIN-20| 7 | 8 [AIN-24
AGND| 9 [ 10| AGND

Figure 9. ADC3 connector.

V. PWM channels (Buffered Digital Outputs)

Up to 30 independent PWM channels are providedutitrahe connectors JP33, JP34, JP35 and JP36 hibeinigtailed
pinout of Figure 10 Each channel that is composed by 10 PWM, carohégured to provide 0+15 V or 0+5 V voltage
swing. When 0+5V is selected, the PWM pin can ddirectly the input LED of a classical opto-couptgte driver, such
as ACPL-333J or HCPL-316.

Voltage selection can be configured by JP2, JP3J&ddselectors. Connecting pin 2 to pin 1, eachmi® supplied from
the on-board +5V with 15mA continuous current caltgbon each PWM output. Whereas connecting pito 2in 3,
PWM voltage swing is 0+15V with 5mA continuous @nt on each PWM channel. JP2 controls PWM1 to PWMEG
is related to PWM11 to PWM20 and finally JP4 coafis PWM21 to PWM30, as summarized'able 6 PWM buffer
circuit is non-inverting.
JP36 JP35 JP34 JP33
DGND| 1| 2 | DGND DGND| 1| 2 [DGND DGND| 1| 2 |DGND DGND| 1 | 2 | DGND
PWM-21| 3 | 4 [PWM-22 PWM-29 4 |PWM-30 PWM-17|3 | 4 |PWM-18 PWM-5( 3 | 4 [PWM-6
PWM-23| 5|6 [PWM-24 PWM-11 6 |PWM-12 PWM-19| 5 | 6 |PWM-20 PWM-7]5 | 6 | PWM-8
PWM-25(7 | 8 [PWM-26 PWM-13 8 |PWM-14 PWM-1| 7| 8 |PWM-2 PWM-9( 7 | 8 [PWM-10
PWM-27| 9 [ 10| PWM-28 PWM-15 10 [PWM-16 PWM-3| 9 | 10| PWM-4

Ol N| O | W

Figure 10. PWM connectors.

3 Custom configuration available for orders of 5 ooma units.
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Table 6 — PWM voltage swing configuratiof

PWM1...PWM10 PWM11...PWM20 PWM21...PWM30
(JP2) (JP3) (JP4)
Position 1-2 +5 V (default) +5 V (default) +5V
Position 2-3 +15V +15V +15 V (default)

Additional PWM outputs can be achieved from Bigital I/O pins, implementing the voltage and current driviirguits
directly on the application specifiedapter Board

When each PWM channel needs to be controlled déacdted algorithm, NI sbRIO-9651 pins can be diyesiccessed
using the following informationTable 7.

Table 7 — PED-Board and sbRI0-9651 PWM pin routing

PED- PED- PED- sbRIO-

Board SeRlreEEd Board SRireeEd Board 9651
PWM-1 DIO_33 N PWM-11 DIO_31 PWM-21 DIO 56 _N
PWM-2 DIO_33 PWM-12 DIO_38 MRC(C PWM-22 DIO_59
PWM-3 DIO_30 PWM-13 DIO_28 N PWM-23 DIO_59 N
PWM-4 | DIO_37 MRCC| PWM-14 DIO_31 N PWM-24| DIO_62 N
PWM-5 DIO_29 PWM-15 DIO_37_N PWM-25  DIO_28
PWM-6 DIO_29 N PWM-16 DIO_39 N PWM-26 DIO_50 N
PWM-7 | DIO_36_SRCC| PWM-17 DIO_34 PWM-27  DIO_5:
PWM-8 DIO_36 N PWM-18| DIO 39 SRCE PWM-28 DIO 53N
PWM-9 DIO 32 N PWM-19 DIO_30 N PWM-2d DIO 35 N
PWM-10 DIO_32 PWM-20 DIO_34 N PWM-30 DIO_38 N

V. Digital-to-Analog interface

Digital to analog interface is based on a fast, $&tiling time converter with SPI interface. Outpaltage, which swings
from OV to +5V, is isolated from the board grouatlpwing to drive directly any output circuit avaid) ground loops.
DAC resolution is 12 bit, starting from 0 to 409&eve the full output voltage is available. DAC ceator shown irFigure
11 provide also one isolated digital output chanB&-1SO. DAC and DO-ISO are on the same ground.

For faster usage of the DAC outputs, even with ceduchannels, the connector showrfigure 12is provided. Mate
connector DIGIKEY code ED10556-ND.

JP26
DAC-A| 1 | 2 | GND-DAC
DAC-B| 3 | 4 [GND-DAC
DAC-C| 5| 6 [GND-DAC
DAC-D| 7 | 8 | GND-DAC
DO-ISO | ¢ [ 10| GND-DAC

Figure 11. Connector for DAC and Digital-Out pin.

1
2
3

4

1: DAC-A
2: GND-DAC
3: DAC-B
4: GND-DAC

Figure 12. Fast DAC connector.

4 Custom configuration available for orders of 5 ooma units.

ped-board.com

10|Page



(o7 J]=

|05 [53
PeD-Board

just add power

| =0

r1.05

VI. Resolver interface

Resolver interface is mainly based on the Analogi@s AD2S1205YST integrated circuit. Different&fcitation is
provided with on-board current buffer. Sin/Cos adqg circuits are designed to accomplish differgte of resolvers,
being equipped with a dedicated scaling circuit tteaan be configured by simply replacing some ressstCarrier signal
amplitude regulation is also allowed with a maximpeak voltage of 10V. Excitation driving circuitable to directly
supply resolvers based on rotary transformer otcewd reluctance architecture. Scheme of the diaritaircuit is shown
in Figure 13and it is reported in [1]. Both carrier signal{E+ and EXE- have the same amplification circuiet&iled
information on how to select the circuit componean be found in [1]. Resolver Sin/Cos acquiringuwilris shown in
Figure 14 where three input resistors can be used to pisopeale the resolver return signals. With refeeetacthe PED-
Board, Sin signal resistors are:#FRisy;, Rs=Ris3 and R=Riss. Accordingly, Cos resistors aresRRi91, Rs=Ri92 and
Rs=Ri95. More info can be found ohable 8where the default values are also indicated.dfdbmponent value is not
specified it stands for ‘not mounted’. Resolvemsilg can be accessed by the JP27 connector as ghévgnire 15

Table 8 — Resolver circuit components

EXE+ EXE- Sin Cos
Rel R197 (24 kQ) ngg (24 |<Q) Rsl Rlaz (5.6 |<Q) R]_g] (5.6 |<Q)
Re2 Roze (15 kQ) | Rose (15 kQ) Rs2 Ris: (12 kQ) | Rioz (12 kQ)
Rbl R241 (12 kQ) Rss RlBE (5.6 |<Q) ngs (5.6 |<Q)
Rb2 Roa4: (27 kQ)
Cer Cszs Caas
R Razo Ra240
Cn Cazz Cazs
Rio AEY]
Cto Caze
C
H el
Rei
— \\N\N—o
Re +12V
EXE+our
EXE+n
R SRp Oo—
12V | cn | Co Sin/Cos flfm.se
sz Ry, 1ltering
| OouUT circuit
[ o—
= EXE'OUT RS3
Figure 13. Electrical scheme of the resolver excitian circuit. Figure 14. Resolver Sin/Cos scalingral acquiring circuit.
JP27
SIN+| 1| 2 |EXE+
SIN-| 3 | 4 |EXE-
COS+| 5|6 |AGND
COS-| 7 | 8 |AGND
AGND | 9 [10| AGND

Figure 15. Resolver connector.

5 Custom resolver configuration available for ordefss or more units.
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VIl. CAN-bus

Isolated CAN transceiver having an operating data up to 1 Mbit/s has been integrated on the Paaxd LabVIEW
CLIP can straightforwardly realize the CAN conteolif needed. However, it takes some FPGA resousssting in an
average estimation around 5.9% of Slice Regisi&$% of Slice LUTs and 10% of Block RAMs. No DSB48sources
are taken to implement the CAN controller. CAN cector is provided as shown fiigure 16 Mate connector DIGIKEY
code ED10556-ND.

1: CAN-H

2: CAN-L

3: VREF

4: GND-CAN

1
2
3
4

Figure 16. Fast CAN-bus connector

When CAN communication is not needed, FPGA spandéeasaved by removing the CAN controller from geaerated
CLIP.

CLIP generation requires the information concernimgsbRIO-9651 pins to be used as CAN TX and R¥viBed PED-
Board CAN controller is connected asTiable 9

Table 9 - Pin routing between the CAN-Bus transceiveand the sbhRIO-9651

PED-Board sbRIO-9651
CAN_TX DIO 8
CAN_RX DIO_ 9

R213 is used to setup the slope of the CAN-bus @&tfault 0Q). 120Q termination resistor can be inserted if needed, by
closing the jumper JCAN.

e |l CAN controller
A second CAN-bus controller can be implementedheyltabVIEW CLIP generator and it will be availabdethe Digital
I/0 pins. The required transceiver can be placeetty on theAdapted Board

VIIl. RS-485

RS-485 port can be generated by the LabVIEW CLIReEG&or. PED-Board is equipped with an isolatedstaiver and
a dedicated connector M3 having the pinout show#idnre 17

RS-485 CLIP can be generated according to theaquiting shown inrable 10

Each TX and RX channel has its own I2@ermination resistor, which can be inserted bgiclg the jumper J485-H for
RX and J485-F for TX. In case of half-duplex modegeration, only one termination resistor showdchbsed.

1: Y
27z
5 3:A
4:B
5:G

ND-RS-485

Figure 17. RS-485 connector.
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Table 10 — Pin routing between the RS-485 transceivand the sbRIO-9651

PED-Board sbRIO-9651
RS485 TX EN DIO_11 Transceiver TX enable pin
RS485 TX DIO_12 Transceiver TX pin
RS485 RX DIO_14 Transceiver RX pin
RS485 RX_EN DIO_15 MRCC Transceiver RX enable pin
IX. Digital I/0

Additional I/O pins are available through JP29,@RB31 and JP32 connectors that allow to routsethbms directly to
the Adapter Board Connectors’ pinout is highlighted irigure 18 Digital /0O are directly connected to the ZYNQZI0
pins, refers to the Xilinx device data-sheet fa éhectrical specifications.

Provided additional Digital I/O pins are directlprmected to the sbRIO-9651 FPGA pins. Accordinght National
Instruments sbRI0-9651 data-sheet, the relatiowdsst the PED-Board and sbRIO-9651 pins is dsinle 11

JP29 JP30 JP31 JP32

/O 0|1]|2|I/O 1 VO 10[1|2|/O 11 /O 18| 1|2 |1/0 19 10 28| 1 |2 [1/0 29
/0 2|3|4|1/03 10 12|3[4|I/O 13 1/0 20(3 |4 |1/O 21 10O 30|3 |4 |1/O 31
/0 4[5|6|1/05 1/0 14|5|6|1/0 15 1/0 22| 5|6 [1/0 23 1/0 32| 5 |6 [1/0 33
/0 6|78 |1/07 1O 167 |8 |1/O 17 1/O0 24| 7|8 |1/0 25 1/0 34| 7|8 |1/0 35
/0 8|9 [10]1/0 9 +3.3V| 9 [10[DGND 1/O 26| 9 |10(I/O 27 +5V | 9 |10 [ DGND
Figure 18. Digital I/O connectors.
Table 11. PED-Board vs. sbRIO-9651 digital 1/0 pins
PED- sbRIO- PED- sbRIO- PED- sbRIO- PED- sbRIO-
Board 9651 Board 9651 Board 9651 Board 9651
1/0_0 DIO_25 N I/0_10 DIO_23 N I/0_18 DIO_48 I/O_28| DIO_70_N
/10 _1 DIO_ 0 I/0_11 DIO_21 N 1/10_19 DIO_44 1/10_29 @I67_N
/10 2 DIO_25 1/10_12 DIO_24 1/10_20 DIO_48 N 1/0_30 I 71
1/10_3 DIO 1 I/10_13 DIO_21 I/10_21 DIO_45 N I/10_31 mI67
1/0_4 DIO_22 1/10_14 DIO_24 N 1/10_22 DIO_49 /0 32| IM71 N
1/10_5 DIO_19 1/0_15 DIO_43 N 1/10_23 DIO_45 I/0_33] IM68 N
1/0_6 DIO_22 N I/O0_16 DIO_47 1/10_24 DIO_49 N I/O_34 DIO_72
1/10_7 DIO_20_N I/O0_17 DIO_43 1/10_25 DIO_46 N I/O_35 DIO_68
1/10_8 DIO_23 1/10_26 DIO_70
1/10_9 DIO_20 1/10_27 DIO_46

D. Hall sensorsinterface and Encoder port

PED-Board is equipped with a digital interfacedbure less connection of low-resolution hall-effeosition sensors. These
can be connected to the pins provided by the Digi@aport, JP29, JP30, JP31 and JP32. As showxigare 18 non-
isolated +3.3V and +5V auxiliary supplies are pd@d, which can be used to directly fed hall-senaasencoders with
a maximum available current of 100mA for each one.

X. Status and User LEDs, User button and Reset, USB gio

PED-Board is equipped with three LEDs related ® 2hRI0O-9651 operation, POWER (green), STATUS ¢yélland
TEMP (red). Please refer to the National Instrura&ystem-On-Module data-sheet for detailed expiamat

Additional user LEDs are provided, which can betaaled directly from the sbRIO-9651: LED1 (greemnnected to the
pin DIO_75 and LED2 (green) connected to DIO_81.

NI sbRIO-9651 can be reset by pressing SW1. SWahearsed as user switch, having normally low stats.connected
to the DIO_87_SRCC pin of the sbRI0-9651 board.

USB port, formally USB1, can act only as HOST port.

13|Page
ped-board.com




°'|_ ® _|-O
o905 |5
PeED-Board

just add power

r1.05

XI. Mechanical dimensions
PED-Board size is 220mm x 130mm.
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Figure 19. PED-Board mechanics.
Detailed mechanical information can be foundARD-Board_Specs Mech.dxf which is available on-line in the
downloadsection.

Application specific Adapter Board must be placbd\e the board-to-board connectors, i.e. in the BBBrd bottom
rectangle shown ifrigure 19
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XIII. Revision history

Date Rev #

201705-30 1.0¢€ ADC1 and ADC2 input scale and gain have bexplained and updat.

2017-01-25 105 Funcuonal bIo_ck diagram updated, DAC was repottaging 10bit resolution
instead of 12bi

201¢€-04-28 1.04 PELC-Board picture updated, pag
Figure 4 Figure 7 Figure 9 Figure 1Q Figure 11 Figure 15 Figure 18have been
updated: pin 5 was named pin 4, resulting is two4pi

2016/04/20 1.03 Critical update pinout of connectors iRigure 10has been updated.
Table 1 andTable4 default configuration update

2016/04/0. 1.0z Contacts adde HUM exits preliminary stat

2016/02/2i 1.01 Figure10 has been updat. Custom configuration footnotes adc

Contacts

E.D. ELETTRONICA DEDICATA S.r.l.
Via dei Conciatori 12, 25032 Chiari (BS) Italy
tel. +39 0307281715

Support support@ped-board.com
Quote and purchase  purchase@ped-board.com
General info info@ped-board.com
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